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A COMPARISON OF THE EXTERNAL ANATOMY OF 
_ THE LOWER LEPIDOPTERA AND TRICHOPTERA 
FROM THE STANDPOINT OF PHYLOGENY. 


By G. C. Crampton, Pu.D., 
Massachusetts Agricultural College, Amherst, Mass. 


__ Dr. August Busck and Dr. Bethune-Baker have very generously 
furnished the material upon which the following observations on 
the Lepidoptera were based, and Mr. Nathan Banks has kindly 
identified the adult Trichopteron described in the following dis- 

cussion. To these gentlemen I would express my very sincere 

gratitude and appreciation for their generous assistance which 
has made this study possible. 

One hundred years ago, that keen observer Leach, 1817 (Zodl. 
Misc., Vol. 3) linked together the orders Trichoptera and Lepi- 
doptera in a group to which Haeckel, 1896, applied the term 
*“Sorbentia”’; and most entomologists since Leach’s time have 

agreed in regarding the orders Lepidoptera and Trichoptera as 
extremely closely related. Speyer, 1839 (Oken’s Isis, 1839, p. 94) 
was, so far as I am aware, the first to suggest that the lepidopterous 
“family Micropterygide”’ forms a transitional group leading to 
the Trichoptera, and later in 1870 (Stett. Ent. Zeit., 1870, p. 202), 
he carried the comparison between the two groups still further. 
Subsequent investigations have served to confirm Speyer’s views, 
and since the micropterygoids occupy such an important position 
from the standpoint of the phylogeny of the Lepidoptera, their 
affinities have been much discussed. 

Chapman, 1894 (Trans. Ent. Soc. London, p. 335) divides the 
micropterygoids into two families, the Micropterygide and Erio- 
cephalide. Meyrick, 1912 (Genera Insectorum, Fasc. 132) treats 
them as a single family, the Micropterygide, and divides them into 
three subfamilies, the Mnesarcheine, Eriocraniane and Microp- 
teryginee. In the following discussion, these insects (which belong 
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. | 
to three distinct families) will be treated as comprising a single | 
superfamily, the Micropterygoidea, which constitutes the lepi- | 
dopterous suborder Prolepidoptera. 

Packard, 1895 (Monogr. Bombycine Moths, Part 1, Noto-| | 
dontide) makes Eriocephala calthella the “type” of a distinct | 
suborder of Lepidoptera which hé calls Lepidoptera laciniata, or} i 
Protolepidoptera, while he places Micropteryx in another suborder | { 
which he calls the Paleolepidoptera. Chapman, 1916 (Trans. ! 
Ent. Soc. London, 1916-1917, p. 310) raises Micropteryx to ordinal || 
rank, proposing for it the name Zeugloptera, thus differing from | 
practically all of his predecessors, who agree in regarding the 
micropterygoids as lepidopterous. 

On page 307 of Part II of his treatise on Insects (Cambridge? 
Nat. Hist.), Sharp, 1909, in discussing the fact that Brauer’ss. 
distinction between the Lepidoptera and Trichoptera on the basisk 
of the presence of mandibles in the pupze of Trichoptera no longer \ 
holds good, makes the statement that “unless it should be decided 
to transfer Micropteryx to Trichoptera, and then define Lepidopteray 
and Trichoptera as distinguished by the condition of the pupa, 
it would appear to be very difficult to retain the two groups as 
distinct.” On page xvii of the Proceedings of the Ent. Soc. oll 
London, Sharp, 1896 had likewise suggested that the microptery-| 
goids “should be treated as a group of Trichoptera whose larvay 
are not aquatic in habits.’’ Comstock, 1918, in his book on the 
“Wings of Insects,’’ has followed these suggestions, treating thal 
Micropterygina as a suborder of the Trichoptera, and referring t« 
them as terrestrial Trichoptera. In reviewing Comstock’s book; 
Tillyard, 1919 (Ent. News for May, 1919, p. 149) criticizes hiv 
for removing the micropterygoids from the Lepidoptera to tha 
Trichoptera from the study of the wing-veins alone, and state? 
that “even from the point of view of the wing-venation it is scarcely 
defensible, for a careful study of the meee turned pupe of el 


te 


tracheation agrees closely with that of Micropteryz, partiedii 
in the different courses of Cu and I A in fore and hind wing 
Moreover the pupal wing of Micropteryx has a complete tracheation 
the imaginal wings have broad well developed scales of a highes 
type than any found in the Trichoptera; the fore wing does tot t 
possess a separate M‘; and the hind wing has a definite frenulu 
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In all these points this family is definitely Lepidopterous. Neither 
the larval form nor the imaginal mouthparts are Trichopterous, so 

that there is really no justification for so radical a change, which 
must remain as a serious blemish in a fine work.” 

In order to test the validity of Tillyard’s criticism, it has seemed 
preferable to examine structures other than the wing veins in com- 
paring the micropterygoids with the Tricoptera, and for this pur- 
pose, I have chosen the primitive little Trichopteron Philopotamus 
distinctus. These small caddice-flies are particularly interesting 

because the females have only rudimentary wings—a condition 
which, so far as I am aware, has been recorded but once before 

among North American Trichoptera. The bodies of both males 

and females are of a dusky black color, and the wings of the males 

are of a slightly ashen hue. Both sexes are found on stones along 
the banks of swiftly running streams, particularly in the neighbor- 
hood of waterfalls, and those found about Amherst first appear the 
latter part of April. The females have rather long hind legs 
enabling them to flee rapidly over the surface of the water with 
quick leaping movements, when disturbed, while the males under 
these conditions dart to the surface of the water, and after making 
a short series of “leaping” flights, come to rest on the bank a short 
distance from the place whence they were dislodged. At the 
beginning of the season, neither males nor females are readily 
disturbed, and may be easily captured by a quick grasp with a 
pair of forceps. The small white larvee which appear to be those of 
Philopotamus craw] over stones in swift-running brooks, and pupate 
in their cases made of sand, usually attached to the upper surface 
of stones. The pupe, if I remember aright, are protected by a 
parchment-like case lining the outer one made of sand. I am 
hoping to find out more of the life history of these insects later, 
since the habits and cecology of insects should be studied in addi- 
tion to their structures, in attempting to determine their affinities; 
but for the purpose of the present paper, it will be sufficient to 
compare the chief features of their anatomical details with those 
of the micropterygids. 

The head capsule of Philopotamus (Plate II, Fig. 2) is surprisingly 
like that of the micropterygid Mnemonica (Fig. 4) in outline, and 
these two types of head approach the nearest to that of the neurop- 
terous ithoniid Oliarces clara, Banks (an insect which should be 


| 
| 
26 Psyche [April-June 


placed in the family Ithoniide, judging from the nature of itsi} 
thoracic sclerites, head capsule, and other features, although thisi 
has not yet been done in any grouping of the Neuroptera which I 
have seen thus far). In fact, it is very probable that the ithoniidsy 


the Lepidoptera and Trichoptera, though Tillyard and Handlirschi 
seem to think that the Mecoptera (or their fossil relatives) repre- 
sent the ancestors of these two groups. The gales of the maxillee} 
(see structures labeled “‘mx” in Fig. 4, of the micropterygid) ares 
not developed in the Trichopteron shown in Fig. 2, but Ulmer 
1905 (Zoél. Anz. 28, p. 56) and Cummings, 1913 (Ann. Nat. Hist 
XI, p. 308) describe the maxillz of the Trichopteron Dipseudopst ‘ 
having the parts well developed, and with the galeze! as long as 
those of Mnemonica (““mx”’ of Fig. 4). The pupa of M nemonicaly 
(Fig. 9) has huge crossing mandibles suggestive of the type found 
in Trichoptera (Fig. 7), but I have not found any Trichoptera i 
which the mandibles are enlarged at the tips as in Mnemonica, no 
have any of the trichopterous pup which I have examined, ag 
frontal process like that labeled “e” in Fig. 9 of the pupa of 
Mnemonica. 

The lateral region of the thorax of Mnemonica (Fig. 1) is aston 
ishingly like that of the Trichopteron (shown in Fig. 3), the oul : 
lines of the upper and lower divisions of the mesothoracic epister-|_ 
num (“aes and “‘kese’’) being very similar in both instances.) 
It may be remarked in passing, that the region labeled ‘“‘aes”’ is 
not the entire episternum, nor is the region labeled ‘“‘kes”’ the 
trochantin (which is labeled “tn”’ in both figures) as is usuallyq 
stated to be the case, and the hinder portions of the coxe labeled | 
“me” are not detached portions of the epimeron ‘‘em,” whicl} | 
have become adherent to the coxse—but these features have bee It) 
thoroughly discussed in an article dealing with the basal segments! 
of the leg in insects (Zodl. Jahrb. Abt. Anat., 39, p. 1) and neec 
not be gone into further here. 

As is true of all Lepidoptera which I have examined, the meso») 
thoracic merocoxa “me,” (Fig. 1) or posterior division of the coxd 
extends along the entire posterior border of the anterior coxa 
division “ve” in Mnemonica (Fig. 1), and there is no “basicowite’| 


: 


1 The proboscis of Plectrotarsus is not ‘‘coiled,”’ as was formerly stated to be the case, but ij! 
merely folded. 
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hike that labeled ““cm” in the Trichopteron (Fig. 3). On the 
other hand, the merocoxa “me,” of Fig. 3 extends only part way 
down the remainder of the coxa in all of the Trichoptera which I 
have examined, and in all of them there occurs a mesothoracic 
basicoxite “em” (Fig. 3) which is absent in all of the Lepidoptera I 
have seen. Since these features seem to be constant in the groups 
under discussion, they are probably diagnostic for the orders in 
question, and by applying this test to the micropterygids, they are 
seen to be clearly Lepidoptera and not Trichoptera! I would 
especially emphasize the importance of this apparently conclusive 
test, since it is the only feature (of which I have any knowledge) 
which holds good in all cases examined, and on this account it should 
be of great diagnostic value in attempting to determine whether 
an insect is lepidopterous or trichopterous. 
- The tergal region of the thorax is very similar in the lower 
Lepidoptera and Trichoptera (Figs. 5 and 8), but the mesothoracic 
scutellum of Mnemonica (Fig. 8, “‘sl,”’), as is the case in most of 
the other Lepidoptera, tends to become somewhat “transversely 
oval”’ in outline, while that of the greater part of the Trichoptera 
(Fig. 5, “‘slo”’) is more triangular in outline. This feature may also 
prove to be of diagnostic value; but I doubt that it will be found 
to hold in all cases, although I have been unable to find any excep- 
tions thus far. In most Lepidoptera examined, there occurs a 
tegula-bearing rod labeled “t”’ in Fig. 8 of Mnemonica; but I do 
not find exactly this type of structure in most of my caddice-fly 
material. Both of these primitive representatives of the orders 
Trichoptera and Lepidoptera have a wing-coupling apparatus of 
the jugo-frenate type (7. e. both jugum “j”’ and frenulum “fr” are 
present in the insects shown in Figs. 5 and 8) so that Tillyard’s 
listinction between the two orders on this score, will not hold. 
since I have not made a study of the wing veins, I shall not attempt 
‘0 discuss this phase of the matter; but so far as the nature of the 
ugum-bearing region “jf” and the alar ossicles “np,” “ba,” “a,” 
te., are concerned, the basal portions of the wings, like the tergal 
clerites, are strikingly similar in the two insects under discussion. 
In all of the Trichopterous larvee which I have examined, homo- 
ogues of the styli or gonopods (‘‘s’’ of Fig. 6) are to be found in the 
osterior region of the abdomen; but I have been unable to find 
hese structures in any lepidopterous larve, and since the larve of 


28 Psyche [April-Junr 
the micropterygids seem to lack these structures, this feature maj 
also be of value in distinguishing between the orders Lepidopter: 
and Trichoptera. The styli labeled “‘s” in the larva shown 1 
Fig. 6 are apparently represented by we so-called gonopods, a 
gonostyli “‘s”’ of the adult male Trichopteron shown in Fig. 1 
(Plate III). Even when the goriopods “h” are well developed ij 
male Lepidoptera (Fig. 13), they apparently retain only one dis! 
_ tinct segment “‘h,”’ while in those Trichoptera in which the gona 
pods are exceptionally well developed, the gonostyle porti t 
labeled “‘s” in Fig. 15, usually consists of two distinct segment 
Furthermore, the dorsal lobes ‘“‘sg’’ are of a different type in t 
two groups of insects, and these features may be of some value 
further distinguishing between the Lepidoptera and Trichopters 


The genus is scarcely less remarkable by its practical]. 
apterous female. . . . Thepupe . . . have very distiniy 
spiracles. . . . The larva lives under moss, etc., at the foot || 
trees, chiefly in woods, and often at great distances from wate 
Since some of the larve of the micropterygoids feed on moss 
(Musci) and occur in somewhat similar locations, these facts len! 
additional weight to the view that Trichoptera and Lepidopte! 
are very closely related. 1} 

In discussing the protocerebrum of Micropteryx, Buxton, 19)) 
(Trans. Ent. Soc. London, 1917-1918, p. 135) states that “ 
Micropteryx paired ocelli are present, but the median ocellus 
not developed here, or in any other Lepidopteron or Trichopterot 
This is very probably true of the Lepidoptera as a whole, but I fiji 
a median ocellus in many Trichoptera (see Fig. 11 of article || 
head region of insects in Annals Ent. Soc. America, 1917, p. a 
and Fig. 2 of the present paper). If no median ocellus occurs 5 
any Lepidopteron, and does occur in some Trichoptera, this n , 
be regarded another feature of some value in distinguishing betwé j 
the orders. 


therefore not diagnostic for the order Lepidoptera. Tl 
McLachlan (1. ¢. p. 274) in describing the trichopterous geil 
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Lepidostoma speaks of the wings of the male as “clothed with 
scattered black ‘scales’ regularly placed . . . ,” and some- 
what similar “‘scales”’ occur in certain Leptocerids as well as in 
the Sericostomatid mentioned above. It must be admitted how- 
ever, that the “scales” of Trichoptera are not exactly like those of 
Lepidoptera (see Kellogg, 1895, American Naturalist), though 
their function in certain cases (e. g. androconia-like structures of 
Mystacides wing, described by Kellogg, 1895) may be very like 
that of the scales of Lepidoptera.! Cummings, 1914 (Proc. Zoil. 
Soc. London, 1914, p. 461) states that “The occurrence of typical 
unicellular scent glands at the bases of hairs in Trichoptera as well 
as Lepidoptera is interesting, and in view of the close relationship 
between these two orders not wholly unexpected. . . . In 
Sericostoma they (scales) occur on the maxillary palpi, a position 
in which, I believe, they are undescribed in Lepidoptera.” The 
absence of scales from the maxillary palpi in all Lepidoptera and 


_their presence in some Trichoptera, may prove to be another 


distinguishing feature in defining the two orders. 

From the foregoing discussion it is quite evident that the simi- 
larity in the head capsule, the general character of the mouthparts 
(both adult and pupal), the nature of the thoracic sclerites, the 
wing venation and presence of a coupling apparatus of the primi- 
tive jugo-frenate type, the general character of the terminal ab- 
dominal structures, and the occurrence of moss-inhabiting larve, 
are features indicating an extremely close relationship between 
the lowest Lepidoptera and |Trichoptera, so that Comstock’s 
removing the micropterygoids from the Lepidoptera to the Tri- 
choptera has considerable justification. On the other hand, the 
subdivision of the mesothoracic coxa for its entire length, into 
eucoxa “ve”? and merocoxa “me” (Fig. 1) in all Lepidoptera 
studied, and the merely partial subdivision of the mesothoracic 
coxee of all Trichoptera examined (Fig. 3 “ve” and “me’’), to- 
gether with the presence of a basicoxite ““em”’ (Fig. 3) marked off 
by a downward-sweeping line of demarcation in the mesothoracic 
coxa of all Trichoptera studied, and the absence of this type of 
structure in all Lepidoptera examined furnish us with an appar- 

1Busck, 1914 (Proc. Ent. Soc. Washington, 16, p. 50), calls attention to the fact first observed 
by Spuler, that if the scales are removed from the wing of a micropterygid, its surface is seen 


to be covered with minute curved spines (like those of Trichoptera) occurring ‘between the 
scales and much more numerous than these.” 


30 Psyche [April-June 


ently decisive test for determining whether an insect is lepidopter- 


ous or trichopterous, and when this test is applied to the microp- | 
terygoids, they are seen to be clearly lepidopterous, not trichop- | 


terous! The “transversely ovate’? outline of the mesothoracic 


scutellum (Fig. 8, ‘“sl.”’) in most Lepidoptera as opposed to the | 


triangular scutellum of most Trichoptera (Fig. 5, “‘sl’’), the 
absence of a median ocellus in all known Lepidoptera and its 


presence in some Trichoptera, the presence of “scales” on the | 


maxillary palpi of some Trichoptera and their absence in all known 
cases in Lepidoptera, and the presence of structures homologous 
with the posterior abdominal styli in all trichopterous larve ex- 
amined, coupled with the absence of such structures in lepidop- 


terous larvee are features of value serving to support the above | 


mentioned test, when applied to the micropterygoids, and the 
evidence furnished by these features (which seem to have a very 
general application throughout the two orders) should be conclu- 
sive. I would therefore maintain that the micropterygoids are 
lepidopterous, not trichopterous, although I too would emphasize 
the remarkably close relationship between the lower Lepidoptera 
and Trichoptera (See Trans. Ent. Soc. London, 1919, p. 93). 

In the appended diagram (text figure 1) the lines of descent of 
the Lepidoptera and Trichoptera are represented as though diverg- 
ing from a common Lepidoptero-Trichopteron stem composed of 
forms combining in themselves the primitive ancestral features of 


the two orders. Just after these two lines of descent begin to | 


diverge as they emerge as distinct orders (the common stem, 
however, was probably trichopterous) the line of development of 


the micropterygoids appeared, carrying over from the common | 


ancestry many primitive features occurring in the Trichoptera, 
yet exhibiting certain peculiarly lepidopterous characters. The 
line of development of such Trichoptera as Philopotamus likewise 


arose very near the point of origin of the micropterygoid line of | 


development, as shown in the diagram, but since Philopotamus’ 
line of development is on the side of the Trichoptera, it did not 


acquire any peculiarly lepidopterous features, though it has | 


developed certain features in common with all other Trichoptera, 
as would naturally be expected. This simple and _ self-evident 
explanation will serve to show how the micropterygoids may be 
truly Lepidoptera, and the Philopotamus-like forms may be truly 
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Trichoptera, despite the fact that both micropterygoids and lower 
Trichoptera exhibit a remarkable degree of similarity; and it is 
therefore quite evident that it is not necessary to remove the 
micropterygoids from the Lepidoptera to the Trichoptera, nor 
is it necessary to regard them as representing a distinct order. 

It has seemed unnecessary to append a “bibliography” at this 
point, since the more important reference works dealing with the 
anatomy on the insects in question have been given in the text of 
this article. If the reader is interested in the further study of the 
anatomy of the micropterygoids, the following works, in addition 
to those previously cited, may be of interest. Walter, 1885 (Jen. 
Zeit. f. Wiss., 8, p. 755), on the mouthparts; Tillyard, 1918, Proc. 
Linn. Soc. N.S. Wales, xliii, pp. 298, and 626, for wing structures; 
and the excellent general description of the anatomy of all stages 
of Mnemonica, by Busck and Béving, 1914 (Proc. Ent. Soc. 
Washington, 16, p. 151). 

The following list of abbreviations applies to the figures of Plate 
IV (illustrating the following article on genitalia of higher insects) 
as well as to the plates of the present paper, and will therefore 
serve equally well for both articles. Since homologous structures 
bear the same label throughout the series of figures, it will be 
unnecessary to give a more detailed description of the various 
anatomical features of the insects under discussion. 


MICROPTERYGIDS §PHILOPOTAMUS 


LEPIDOPTERA TRICHOPTERA 


Fig. 1. Lines of descent of Lepidoptera and Trichoptera. 
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ABBREVIATIONS (PuLATEs II, III, IV). 


posterior notal wing process (adanale). 

upper division of episternum (anepisternum). 
thread of penis (penisfilum). | 
wing ossicle at base of anal veins (basanale). 


tergal plate and setz of ninth segment. 

frontal process (frontonasus). 

epimeron. 

epiproct (uncus, tegumen, or pygidium), also proctiger or 
structure bearing anus. 

epipodal sete. 

epicranial suture. 


frontal (tentorial) pits. 

frenulum. 

““stipes”’ of gonopods (gonostipes). 

genal process. 

harpago or clasp; last segment of gonopod, also called 
““harpes”’ and cochlearium. 

hypandrium, or plate under genital apparatus of male. 

interpleurite. 

jugum, or “clavus.” 

jugum-bearing region (jugifer). 

lower division of episternum (katepisternum). 

labrum. 

lateral cervical plates. 

labial palpus. 

laterosternite. : 

median wing ossicle (mediale). 

mandible. 

posterior division of coxa (merocoxa, or meron). 


. maxillary palpus. 
..- maxilla. 


notal wing ossicle (notopterale). 
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ess. styliger or “coxite” bearing styli (also called cardo, or 
. gonocardo). 
ae parietal region of head, prealar bridge of thorax. 
Bets. postcranial region of head. 
mepi...... parafrons. 
iiss. paranotal fringe (parafimbrium). 
Baek 5... propleuron. 
EL eer pronotum. 
as gonopleurite. 
fe er plates on either side of anus (paraprocts or parapodial 
plates). 
eee podal setee. 
SS e postscutellum. 
Bee i's patagium, or patagial areas. 
es. penisvalve, penis, zedeagus or phallus. 
ae styli, or gonopods (gonostyles). 
BRE chs plate under wing (subalare). 
ae anterior tergal wing process (suralare). 
re scape of antenna. 
Be bene ts tlc scutum 
ee Fie. process above gonopod (surgonopod) probably homolo- 
gous with dorsal lobes rather than cerci. 
a scutellum. 
t.......tegula-bearing rod (tegulifer). 
“a terminal filament (telofilum). 
ere iS. tegula 
BR... trochantin. 
ae anterior division of coxa (eucoxa or veracoxa). 


EXPLANATION OF Puates II anp III. 


Fig. 1. Lateral view of thorax of Mnemonia auricyanea, Wals. 
(Micropterygoid). 

Fig.2. Frontal view of head of Philopotamus distinctus (‘Trichop- 
teron). 

Fig. 3. Lateral view of thorax of Philopotamus. 

Fig. 4. Frontal view of head of Mnemonica auricyanea, Wals. 

Fig. 5. Dorsal view of thorax and wing bases of Philopotamus. 
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Fig. 6. Lateral view of terminal structures of larval Trichop- 
teron. 

Fig. 7. Frontal view of pupal head of Philopotamus only man- 
dibles shown. _ 

Fig. 8. Dorsal view of thorax and wing bases of Mnemonica | 
auricyanea, Wals. 5 

Fig. 9. Frontal view of pupal head of Mnemonica auricyanea, | 
Wals. 


A COMPARISON OF THE GENITALIA OF MALE HY- 
MENOPTERA, MECOPTERA, NEUROPTERA, DIP- | 
TERA, TRICHOPTERA, LEPIDOPTERA, HOMOPTERA, 
AND STREPSIPTERA, WITH THOSE OF LOWER 
INSECTS. | 


By G. C. Crampton, Pu.D., 
Massachusetts Agricultural College, Amherst, Mass. 


Since the same plates have been used to illustrate both the 
present paper, and the preceding one dealing with a comparison 
of the lower Lepidoptera with the Trichoptera, the same list of 
abbreviations will serve for both papers, and by referring to the 
explanation of the labeling, given on page 32, this will obviate 
the necessity of repeating in the present paper, the list of abbre- | 
viations there given. For the Strepsipteron here described, I | 
am indebted to Dr. C. T. Brues. Dr. Bethune-Baker has loaned 
me the lepidopterous material used; Dr. R. J. Tillyard has fur- 
nished the neuropterous material; and Mr. S. A. Rohwer has 
furnished the sawfly material used in the preparation of this | 
paper. Mr. Nathan Banks has very kindly identified the Trichop- 
teron referred to, and Mr. A. N. Caudell has had the Homoptera | 
identified for me. ‘To all of these gentlemen, I would express my | 
deep appreciation of their generosity and assistance so freely given. 

The genitalia of male insects have been discussed in several 
recent articles; but the correct interpretation has not been given | 
to the parts in all cases. Recently, however, I have been able to | 
examine a far wider and more inclusive range of forms than was 
at first available for study, and the added evidence, together with 
that furnished in Dr. Walker’s excellent account of the parts of the 


SYCHE, 1920, 


Vout. XXVII, Prare II. 


Crampton—Lower Lepidoptera and Trichoptera. 


Psycue, 1920. 


Crampton—Lower Lepidoptera and Trichoptera. 


1920] Crampton—Genitalia of Male Hymenoptera and Other Insects 35 


male of the interesting insect Grylloblatta campodeiformis, has made 


it possible to revise the interpretation of the parts in the higher 
forms, in the light of the increased knowledge of the subject, 
gained from these sources. 

For the purpose of the present paper, it is sufficient to begin 


_ the study of the modifications met with in the higher forms with a 


consideration of the condition exhibited by the primitive mayfly 
Blasturus cupidus (Fig. 11). The sternite of the ninth abdominal 
segment in this insect (labeled “ha” in Fig. 11, Plate IV) bears 
a pair of somewhat closely united, plate-like sclerites, called the 
styligers or “coxites,” one of which is seen in profile in Fig. 11, 
where it bears the label “‘p.”” Dr. Walker correctly compares these 
styligers or “‘coxites”’ with the basal segments of abdominal limbs 
(protopodites ?) retained in such lower insects as Machilis, in 
which the styligers or “coxites’” bear styli which are possibly 
homologous with the exopodites (or epipodites ?) of crustacean 
limbs. Similarly, in Blasturus, the styligers or “coxites’’ labeled 
“py” in Fig. 11, bear styli “‘s”’; but in the latter insect, there are 
traces of two segménts in the styli (and in some mayflies there 
are three or more segments in the styli), while the styli of most 
apterygotan insects are composed of but one segment. The seg- 
mented styli of ephemerids (“‘s” of Fig. 11) are called gonopods, 
gonostyli, or arthrostyli. Following Morgan, 1913, Eaton (Mono- 
graph of the Ephemerida), Berlese, 1909, and others who have 
figured the parts of male ephemerids, I formerly interpreted the 
plates ““p”’ of Fig. 11 as representing the sternite of the tenth 
segment; but they are apparently structures belonging to the 
ninth segment, as pointed out above. In this connection, it 
should be noted that the designation “‘tenth segment” refers to 
the tenth abdominal segment, not including the three thoracic 
segments in the count, as is usually done by lepidopterists. 
Furthermore, it should be borne in mind that the actual first 
abdomnial sternite has become atrophied in most insects, and the 
first apparent sternite really represents the sternite of the second 
abdominal segment, so that it is preferable to count the segments 
on the dorsal side, where most of them are preserved in the lower 
forms. 

Palmen, 1884 (page 42) in describing the development of the 
vasa deferentia of mayflies, states that they extend to the posterior 
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margin of the ninth sternite where they are inserted in the hypo- 
dermis. On page 47, he states that the penes (here homologized 
with the penis valves “pv”) arise as two protuberances of the 
hypodermis in the location of the insertion of the vasa deferentia 


(i. e. on the posterior margin of the ninth sternite), so that the | 
partially united appendages (labeled ‘“‘pv”’ in Fig. 11) lying above | 


and between the gonopods “‘s,’’ and forming the phallus or penis 
of the male Blasturus may represent appendages of the ninth 


segment in addition to the gonopods “‘s.” If both penes and | 


gonopods are structures belonging to the ninth segment in such 
primitive forms as the mayflies, this fact is of considerable impor- 
tance in attempting to determine to what segment structures 
homologous with them in the higher forms may be assigned; 
and this also has some bearing on the view that the penis valves 
“pv” represent the endopodites of a pair of abdominal limbs 
whose exopodites are formed by the gonopods “‘s,”’ since in order 
to fulfil the latter conditions, both penis valves and gonopods 
would have to belong to the same segment—for it is clearly impos- 
sible for the exopodites of a pair of limbs to bélong to one segment 
while the endopodites of the same limb belong to another segment. 
On the other hand, Wheeler, 1893 (p. 124) states that “the male 
ducts of Blatta end at first in terminal ampulle enclosed by the 
appendages of the tenth abdominal segment just as in Xuphidium’”’ 
but later “the terminal ampulle lie completely in the ninth seg- 
ment, having shifted their position headward” (p. 118). On 
page 132 he states that in Xiphidium and Blatta the male 
ampulle lie “at the hind end of the ninth abdominal segment. 
Just as the deferent ducts of ephemerids extend to the penes and 
open to the exterior, so the terminal ampulle originally extend 
into a pair of appendages, albeit on the tenth segment and not 
opening to the exterior. If the penes of the ephemerids are really 
modified ambulatory appendages they would be homologous with 
the styli of Orthoptera. The curious persistence of these append- 
ages in existing Orthoptera may be due to their having once 
functioned as penes, long after the other abdominal ambulatory 
appendages have disappeared.’’ While I would not agree with 
Wheeler in his suggestion that the penes of the ephemerids (which 
are apparently homologous with those of the blattids) represent 
the styli of the Orthoptera (7. e. that “pv” of Fig. 11 represent 
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s” of Fig. 12), there is some reason to suppose that styliform 
appendages borne on the tenth abdominal segment of certain 
Trichopteron larvee (see Plate III, fig. 6, “s’”) may take part in 
the formation of portions of the genitalia of the adult male, 
although this matter is greatly in need of further investigation. 

The tenth tergite labeled “ep” in Fig. 11, overlaps the para- 
procts “pr” which are situated on either side of the anal opening, 
_ and bear the cerci “ca.” The paraprocts “pr” are latero-ventral 
structures of the eleventh segment, and are usually interpreted as 
representing the divided sternite of this segment, although it is 
quite possible that they represent the protopodite of the uropod 
whose endopodite forms the cercus. The eleventh tergite of the 
ephemerid shown in Fig. 11 bears a terminal filament or telofilum 
“tf.” The eleventh tergite is usually atrophied in the higher 
forms, while the paraprocts “‘pr’’ usually unite with the tenth 
tergite “ep’’ to form a structure through which the anus opens 
(i. e. the “proctiger”’ of higher insects). 

In the blattids (whose parts are of the type serving as the 
“starting point” for the modifications developing in the various 
orthopteroid insects) the styli-bearing plates “p” of Fig. 12, are 
usually indistinguishably united with the ninth sternite “ha,” 
although in the roach shown in Fig. 12, traces of these plates are 
still retained. The styli, “‘s,’’ however, usually remain distinct 
‘ even after the plates bearing them have become indistinguishable 
fused with the ninth sternite. The penis valves “pv” of Fig. 12, 
possibly represent the paired organ “pv” of the ephemerid shown 
in Fig. 11, although the parts are asymmetrically developed in the 
roach. The tenth tergite “ep” is distinct in most blattids, as is 
also true of the paraprocts ‘“‘pr”’ (Fig. 12); but the eleventh tergite 
is atrophied in these insects and their immediate relatives. 

A different path of specialization is apparently followed in the 
higher insects although the condition occurring in these forms is 
probably a modification of the basic plan exhibited by the Ephem- 
erida (Fig. 11). Thus in the Prohymenopteron (sawfly) shown in 
Fig. 17, the tergite of the ninth segment “9*” becomes very small, 
while the sternite of the ninth segment is very large, and projects 
beneath the genitalia of the male to form the so-called hypandrium 
“ha.” The tenth tergite “ep” is very small, and the paraprocts 
“pr” of Fig. 11, which bear the cerci “ca,”’ have united with the 
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tenth tergite “ep” in the sawfly shown in Fig.17._ In most sawflies, _ 
the ninth tergite “9t’ is greatly reduced, and the tenth tergite | 


“ep” (Fig. 17) unites with it. In the siricid shown in Fig. 17, the 


basal sclerite “p’’ (interpreted as the tenth sternite by some | 


entomologists) may possibly represent the plate labeled “p”’ in | 


Fig. 11 of the ephemerid—though it is also possible (but not as 


probable) that the segment “‘g” of the genital claspers of the | 


siricid shown in Fig. 17 represent the styligers “p”’ of the ephem- 
erid (Fig. 11). In either case, the styliger region “p” of the 
sawfly (Fig. 17) would be distinct from the ninth sternite “ha” 
thus approximating the condition exhibited by Grylloblatta cam- 
podeiformis, which Walker considers unique in having styligers 


distinct from the ninth sternite. The two-segmented clasping | 


forceps “‘s’’ composed of the segments labeled “‘g”’ and “h”’ in the 
sawfly shown in Fig. 17, may represent the claspers labeled “‘s” 
(and also composed of two segments labeled ‘“‘g”’ and “‘h’’—which 
however may not be the exact homologues of the segments bearing 
these labels in Fig. 17) in Fig. 11 of the ephemerid.!. The penis 
valves “pv” composing the penis or phallus in the sawfly shown 
in Fig. 17, doubtless represent the penis valves “pv” of the 
ephemerid shown in Fig. 11. The sawfly group, or Prophymenop- 
tera, is thus seen to have retained the primitive condition of the 
parts as nearly as any of the higher forms have done, and a study 
of the parts in the sawflies is therefore of considerable importance. 
In the Mecopteron shown in Fig. 19, the tergite labeled “ep” 
doubtless represents the tergum of the ninth segment, while the 
tenth tergite has either united with it, or has become greatly 


reduced. The ninth sternite “ha” is well developed, and the | 


ee 


gonopods are composed of two segments “‘g’’ and ‘“‘h’’ which are 


possibly homologous with those bearing the same labels in Fig. 17. | 


The sclerite labeled “‘p” in Fig. 17 apparently unites with the 
pleural region of the ninth segment in the Mecoptera (Fig. 19); and 


in the insect shown in Fig. 19, the penis valves, which are usually | 
separate in the lower forms, have probably tnited to form the 


single membranous structure “py.” In the Mecopteron shown 
in Fig. 21, the plate “pp” represents the ventral and lateral 
portions of the ninth segment, while the ninth tergite becomes 
prolonged into two lobe-like processes labeled “sg,” which are 


1 The parameres of Dermaptera and Coleoptera are also homologous with these structures. 
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extremely elongate in some Bittacus-like Mecoptera, and doubt- 
less serve as clasping organs in mating. The basal segment “g” 
of the gonopods is very large in the Mecopteron shown in Fig. 
21, while the terminal segment “h”’ is greatly reduced. The 
penis valves “pv,” however, are quite large, are partially united, 
and bear a coiled penisfilum “b.” The structure labeled “ep” 
_ probably represents the tenth tergite with which the paraprocts 
bearing the cerci ‘‘ca” have united. The structures labeled “ca” 
may not represent the cerci; but they occupy the position charac- 
teristic of these organs, and have been provisionally interpreted as 
the cerci in the present paper. 

In the Strepsipteron shown in Fig. 18, the structure labeled “ep” 
- is a “‘proctiger,” since the anus opens at its posterior end. It is 
probably formed largely by the tenth tergite, although a portion 
of the ninth tergite may also be involved in its composition. The 
structure labeled “g” may represent the hypandrium or plate 
below the genitalia of the male (7. e. the ninth sternite) but I am 
inclined to think that the basal segment of the gonopods also 
enters into the composition of this structure, while the small hooks 
labeled “‘h’’ might possibly represent the terminal segments of 
-the gonopods. The structure labeled “pv” is the edeagus or 
phallus, and in some Strepsiptera an intromittent organ is pro- 
truded from the edeagus at the time of mating. 

The sternite of the ninth segment labeled “ha’’ in the Neurop- 
teron shown in Fig. 20 is well developed and is demarked from the 
pleural region of the segment “pp.” The ninth tergite is par- 
tially produced on either side to form a pair of lobe-like structures 
“sg,”’ comparable to the copulatory lobes “sg” of the Mecopteron 
shown in Fig. 21. The structure labeled “ep” in Fig. 20 probably 
represents the tenth tergite, or the fusion product of the tenth 
tergite and the paraprocts (or plates on either side of the anus). 
I formerly interpreted the structures labeled “s”’ in Fig. 20, as 
the penis valves (i. e. “pv” of other insects, Figs. 17, 21, etc.); 
but there are some grounds for considering the structures “s” 
of Fig. 20, as the remains of the gonopods labeled “‘s”’ (which are 
composed of the segments “g” and “h”’ in other insects), or a 
portion of it, in the other figures, and I have provisionally adopted 
the latter interpretation in the present paper. 

In the psyllid shown in Fig. 14, the tergal sclerites labeled 6 
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and 7, probably represent the eighth tergite, and the structure 


labeled “‘ep’’ bears the anus at its tip (7. e. it is a “proctiger’). | 


The proctiger “ep” probably represents the tenth tergite united 


with the ninth, although the embryology of these insects would | 
have to be studied in order to definitely determine what segments _ 


enter into the composition of the structures in question. The | 
structure labeled “g’’ is here interpreted as representing the | 


”° 


united basal segments of the gonopods (labeled “g” in other 
figures—as in Fig. 21 for example) though it may also include the 
ventral plate “ha” of other insects as well. The forceps “h”’ 
of Fig. 14 apparently represent the distal segments of the gonopods 


“h”’ of other figures. All that remains of the phallus or edeagus, | 
is the slender bowed structure ‘“‘pv,’”? which bears a terminal | 


articulated appendage or “‘teleedeagus”’ fitting into the groove on 
the lower (posterior) surface of the proctiger “ep.” In the 
fulgorid shown in Fig. 16, the structure bearing the label “8?” 
probably contains the ninth segment; but it appears to be the 
eighth. The dorsal structure labeled “ep” is apparently formed 
in great part by the ninth tergite which has probably united with 
the tenth tergite, and has grown downward and posteriorly below 
the anal opening. The structure “ep” is thus a “proctiger”’ 
rather than an “epiproct,” though either term might be applied 


“e > 


to it. The forceps “‘s”’ of Fig. 16 represent either the styli (gon- 


“eé ” 


opods) of other figures (labeled “s’’) or they represent portions | 
of these styli (gonopods); and the inner structures “pv”? which | 


they enclose, are probably homologous with the penis valves 


“é 29 


pv” of other insects. It is quite possible that the structure 


“ep” of Fig. 16 may represent a union of the structures labeled | 


“sg” and “ep” in Fig. 20; but I have been unable to determine 
this point. 

The tergal region 
probably represents the ninth, or the united ninth and tenth 
tergites, while the lateral lobes “sg,” are apparently homologous 


“ce 


with the copulatory lobes “sg”’ of Figs. 20 and 21. The structure | 
labeled “pv” in Fig. 15 is the edeagus or phallus, and is possibly | 


composed of the united penis valves of certain other forms. The 
gonopods “s”’ of Fig. 15 are two-segmented (7. e. are made up of 


“e ”> 


segments “g’’ and “h’’) and are apparently homologous or | 


LR 


homodynamous with the styli “‘s”’ (also composed of two segments 


ep” of the Trichopteron shown in Fig. 15 | 
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“g” and “h’’) of the trichopterous larva shown in Fig. 6(Plate III). 
The basal plate “p” of Fig. 6 (Plate IID) has been provisionally 
homologized with the styli-bearing plate “p” of Fig. 11 (Plate IV) 
but this may prove to be incorrect. While it is quite probable 
that the gonopods “‘s”’ of the adult Trichopteron shown in Fig. 15 
(Plate IV) are homodynamous, or serially homologous, with the 
gonopods labeled “s” in Fig. 6 (Plate IID) of a larval Trichop- 
teron, in the sense that the legs of the mesothorax are serially 
homologous (homodynamous) with those of the metathorax, the 
two structures in question may not be absolutely homologous, 
since the gonopods or styli labeled ‘“‘s’’ in the larval Trichopteron 
(Fig. 6, Plate III) are apparently borne on the tenth segment, as 
is also true of the styli in certain larval sawflies, while the gonopods 
of the adults may not belong to the tenth segment. The question 
naturally arises as to whether the styli borne on the tenth segment 
of the larval Trichopteron (‘‘s” of Fig. 6, Plate III) form the 
gonopods “‘s”’ of the adult (Fig. 15, Plate III) or whether they 
represent the penis valves which unite to form the phallus of the 
adult. The observations of Wheeler, 1893, who maintains that 
the penis valves are appendages of the tenth segment, would lend 
weight to the latter view; but it is much simpler to refer to both 
styli ‘“‘s” of larve (Fig. 6, Plate IIL) and gonopods “s”’ of 
adult insects (Fig. 15, Plate IV) as gonopods or gonostyles 
regardless of the segment to which they belong; and for the sake 
of convenience, this method has been adopted in the present 
discussion. 

The dorsal region “ep” of the Lepidopteron shown in Fig. 13, 
represents either a posterior prolongation of the ninth tergite, or 
the fusion product of the tenth tergite with the ninth. The 
lateral lobes “‘sg’’ are probably homologous with the copulatory 
lobes ‘“‘sg”’ of Fig. 21, or the lateral lobes “sg” of the Trichopteron 
shown in Fig. 15. The structure labeled “pv” in the Lepidopteron 
(Fig. 13) is the phallus or edeagus, and the filament “b”’ possibly 
represents the coiled filament “b”’ of Fig. 21. The harpago “h” 
of the Lepidopteron is possibly the terminal segment of the gonopod, 
whose basal portion has united with the ninth abdominal segment; 
or the harpago ‘“‘h”’ may represent the whole gonopod “s” of Fig. 
15, although the former explanation is the more probable one. 
The dorsal structure “ep” of the Lepidopteron (Fig. 13) is some- 
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times called the uncus or tegumen, and a ventral prolongation 


possibly homologous with the lower portion of the structure — 


labeled “ep” in Fig. 16 is sometimes called the scaphium in 
Lepidoptera. 


In the Dipteron shown in Fig. 10, the dorsal plate “ep” is _ 
probably the tergite of the ninth segment alone; but I am not sure | 


““ ” 


of this point. The elongate slender processes “sg” resemble 


cerci; but I am more inclined to regard them as lateral processes | 
of the ninth tergite possibly homologous with the lateral lobes | 


“so” of Fig. 21, and I have therefore referred to them as the 
surgonopods in the following discussion. They are possibly 
homologous with the structures referred to as “gonopods” in 
such Neuroptera as Ithone (See Crampton, 1918a Fig. 14); but 
these structures in both cases are probably homologous with the 
parts termed surgonopods in the insects described in the present 
paper. I would likewise use this opportunity of calling attention 
to the fact that the lateral plates called paraprocts in the paper 
referred to above as dealing with the Neuroptera, etc. (Crampton, 
1918a) are not the true paraprocts “pr” of Figs. 11, 12, etc., 
but are homologous with the lateral plates of the ninth segment 
called gonopleurites in the present paper (‘“‘pp”’ of Figs. 20, etc.). 
The basal segment of the gonopods labeled “‘g”’ in Fig. 10 has 
probably united with the pleural region to form the apparent 
basal segment “g,’’ while the distal segment ‘“‘h”’ is distinct and 


well developed. The terminal portions of both gonopods “h” | 
sg” bear short spine-like structures which | 
are apparently of use in enabling the forceps-like structures to | 
hold more securely. The sternite of the ninth abdominal segment | 
“ha,” forms a hypandrium or plate below the genitalia of the | 


6eé 


and surgonopods 


male, as in the Neuroptera and sawflies. 


The principal points brought out in the preceding discussion | 


may be briefly summarized as follows. The epiproct, or plate 
above the anal opening (“‘ep”’ of Figs. 11, 17, etc.) is usually formed 
by the tenth tergite, or the tenth united with the ninth tergite 
(or a portion of it). In some cases the region above the anal 
opening may grow downward on either side, or unite with other 
regions to form a proctiger (“‘ep” of Fig. 16?) through which the 


alimentary tract opens. Lateral prolongations of the ninth’ 


tergite form the surgonopods “‘sg,”’ or dorsal structures frequently 
employed as upper claspers in mating. The pleural plates of the 
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ninth abdominal segment form the gonopleurites “pp,” while the 

sternite of the ninth segment usually forms the hypandrium “ha” 

_ or plate belown the genitalia of the male. When the cerci “ca” 
are present, they are borne on a region representing the union 
of the paraprocts of the eleventh segment (“pr” of Fig. 12) fused 
with the tenth tergite, as in Fig. 17, and this in turn may unite 
with the ninth tergite. In the lower insects a pair of styli “s” 
or gonopods is attached to the posterior margin of the hypandrium 
(ninth sternite), or plate below the genitalia of the male. In 
higher insects a pair of styli (gonostyli, or gonopods) forms the 
outer ventral pair of claspers “‘s’’ between which the penis valves 

“pv” or phallus are situated. The only structures which one can 
compare with these gonostyli or gonopods in larval insects, are 
borne on the tenth sternite (Fig. 6, “‘s’”’) as in larvee of Trichoptera, 
certain sawflies, etc. 

From a study of the wing veins, and head region, I formerly 
maintained that the Homoptera (and Hemiptera) are somewhat 
more closely related to the insects grouped about the Psocidee 
than to those grouped about the Neuroptera. The thoracic 
sclerites of the Homoptera, however, are very like those of the 
Neuroptera, and the genitalia of the male Fulgoriade, Psyllide, 
etc., here studied would bear out ‘the view that the Homoptera 
are more closely allied to the Neuroptera and other Neuropteroid 
insects such as the Mecoptera, Lepidoptera, etc. The nature of 
the genitalia of the Strepsiptera would tend to confirm the conten- 
tion that these insects are quite closely related to the Homoptera, 
such as the Psyllide, etc., although they show considerable resem- 
blance to the Mecoptera and other Neuropteroid insects. The 
genitalia of the Diptera are like those of the Mecoptera and 
Trichoptera, and the lower Trichoptera are very similar to the 
lower Lepidoptera, as one would expect from a study of other 
features than the genitalia. The genitalia of the sawflies are as 
much like those of the Mecoptera as any insects, although they 
exhibit some resemblances to the genitalia of the Diptera also. 
In the main, the study of the genitalia of the higher insects would 
serve to substantiate the evidences of relationships furnished by 
other anatomical structures, and it would therefore be in harmony 
with the views concerning the interrelationships of the insects 
related to the Neuroptera, recently published in the Transactions 
of the Entomological Society of London (Crampton, 1919a). 
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ABBREVIATIONS. 
For list of abbreviations employed in the labeling of the figures 
used to illustrate the present paper, see page 32. 


EXPLANATION OF Puats IV. 


Fig. 10. Lateral view of terminal abdominal structures of the | 


tipulid Dipteron Bittacomorpha sp. 


Fig. 11. Lateral view of terminal structures of the ephemerid | 


Blasturus cupidus. 
Fig. 12. Same of the Blattid Cryptocercus punctulatus. 
Fig. 13. Same of the Lepidopteron Eriocrania calthella. 
Fig. 14. Same of the psyllid Homopteron Psylla sp. 
Fig. 15. Same of the Trichopteron Philopotamus distinctus. 
Fig. 16. Same of the fulgorid Homopteron Ormenis pruinosa. 
Fig. 17. Same of the sawfly Sirex edwardsii. 
Fig. 18. Same of the Strepsipteron Xenos pallidus. 
Fig. 19. Same of the Mecopteron Boreus nivoriundus. 
Fig. 20. Same of the Neuropteron Nymphes myrmeleonides. 
Fig. 21. Same of the Mecopteron Bittacus pilicornis. 


Psycue, 1920. Vou. X XVII, Prats IV. 
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THE SUBFAMILIES OF FORMICIDH, AND OTHER 
TAXONOMIC NOTES." 


By Wiituram Morton WHEELER. 


> 66 


A comparison of the seventh volume of Dalla Torre’s “Catalogus 
Hymenopterorum,” which summarizes what was known of the 
classification of the Formicidze down to 1890, with any very recent 
monograph of these insects, gives the impression that there has 
been no change in expert opinion concerning the limits of the 
family and its subfamilies during the past thirty years. Dalla 
Torre recognizes five subfamilies, the Dorylinz, Ponerinze, Myrmi- 
cine, Dolichoderinze and Camponotine and the same groups are 
retained in Emery’s contributions to the “Genera Insectorum” 
(1910-13), so far as published, and in his recent sketch of the 
classification of the Myrmicine (1914). Between the appearance 
of the “‘Catalogus”’ and the works just mentioned, however, Emery, 
who has shown greater interest than other myrmecologists in the 
definition of taxonomic categories above the rank of the genus, 
proposed an additional subfamily, the Pseudomyrmine in 1899, 
and in 1895 transferred a group of genera, comprising the tribe 
Cerapachyini, from the Ponerinz, where it had been placed by 
_ Forel in 1893, to the Doryline. After Forel and I had objected 
to this proceeding, Emery, in the “Genera Insectorum”’ (1913) 
returned the Cerapachyini to the Ponerine, but gave them the 
rank of a section, the Prodoryline. He had long since reunited 
the Pseudomyrminz with the Myrmicine. In his most recent 
sketch of the classification of this subfamily (1914) he unites the 
tribes Metaponini and Pseudomyrmini as the first section, the 
Promyrminee, and places all the other tribes in a second section, 
the Eumyrmicine. Thus in 1920 the five subfamilies have again 
acquired the limits which they had in 1890. 

During the past year a study of ant-larve, representing more 
than a hundred genera and many subgenera of all five subfamilies, 
has convinced me that Emery was right in 1899, when he regarded 
the Pseudomyrminee as constituting an independent subfamily. I 
am also of the opinion that the Cerapachyini should be removed 


1Contributions from the Entomological Laboratory of the Bussey Institution, Harvard 
University. No. 169. 
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from the Ponerinz and raised to the rank of an independent sub- 
family, between the Doryline and Ponerine. A number of 
reasons may be adduced for making these changes. 

In 1899 Emery, after a comparative study of the larve of several 
Formicid genera, concluded that “Those of Sima and Pseudomyrma, 
besides their extremely hypocephalic development, exhibit a very 
special character in the presence of rudiments of antenne. I 
believe that this very noteworthy fact, together with the well- 
known peculiar characters of the head of the imagines, will justify 
the separation of these genera from the remainder of the Myrmi- 
cinze, to form the new subfamily of the Pseudomyrmine.” My 
study of numerous species of this group, which now embraces four 
genera, Tetraponera Smith (= Sima Roger), Pachysima Emery and 
Viticicola Wheeler of the Old and Pseudomyrma Lund of the New 
World, shows that Emery was far from realizing the full import of 
their larval characters. Not only have the larve peculiar long, 
- straight, cylindrical, distinctly segmented bodies with blunt ante- 
rior and posterior ends, a large, usually subquadrate head, ventrally 
placed and with rudiments of antenne (which are also present in 
the larve of many other ants, notably in the Ponerine), but the 
thoracic and first abdominal segments are furnished with peculiar 
exudatory papille (exudatoria), which form a cluster around the 
mouth. I have described and figured these organs in Viticicola 
and Packysima (1918b) and have shown that they have the form 
of extraordinary appendages in the first larval stage (trophidium) 
of the two known species of the latter genus, and that the swollen 
ventral portion of the first abdominal segment, just behind the 
mouth, forms a pocket in which the workers place a pellet of food. 
The exudatoria, the pocket, which I call the trophothylax, and the 
unusual method of feeding are characteristic of all four genera and 
no distinct traces of such conditions have been found in any other 
ant-larvee. 

More recent study has added two very interesting facts, which, 
in advance of a complete account to be published in collaboration 
with my colleague, Prof. I. W. Bailey, may be briefly considered 
in this p!ace. The food pellet proves to be merely the small pellet 
(“corpuscule enroulé,” or “corpuscule de nettoyage” of Janet) 
which the worker ant moulds in its own infrabuccal pocket 
and consists of the solid food-particles from which the juices are 
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sucked, plus the various particles collected by the ant by means of 
the strigils of the fore tibiz from the surfaces of the antenne and 
other parts of the body and carried into the infrabuccal pocket 
after being wiped off by the maxilla. Other ants eventually spit out 
the pellet which is commonly a moulded, subspherical conglomer- 
ate of diverse particles, such as small pieces of insects, fragments 
of plant tissue, fungus spores and hyphe, pollen grains, etc., and 
cast it away as refuse, but the worker nurses of the Pseudomyrm- 
ine place it as pabulum in the trophothylax of the larva! 

Even this, however, is not the whole story. An examination of 
the mouth of the larva reveals a singular structure, evidently used 
for reducing the food pellet to such a finely divided state that it 
can, when acted on by the digestive juices of the mesenteron, yield 
a certain amount of nutriment, which the worker ant could not 
extract from it while it was in the infrabuccal pocket. This 
larval structure, which may be called the trophorhinium, consists 
of two flat, opposable plates, the dorsal and ventral surfaces of the 
buccal cavity, each furnished with very fine, parallel, transverse 
striz or welts, which, under a high magnification are seen to be 
made up of minute chitinous projections or spinules. The ventral 
usually has more numerous rows of spinules than the dorsal sur- 
face. The two surfaces are evidently rubbed on one another and 
thus triturate the substance of the food pellet, only small portions 
of which are ingested at a time from the trophothylax. In all 
Pseudomyrmine larve and in many larve of the other subfamilies, 
except the Doryline and Cerapachyine, the trophorhinium is 
beautifully developed, although in many ants (Ponerinz) it may 
be used for comminuting parts of insects given directly to the 
larvee by the workers. A detailed description of the organ and of 
its extraordinary variations of structure in the various genera of 
Formicide is reserved for future publication. 

In its development the trophorhinium bears a strange resem- 
blance to the stridulatory organs of the petiole and postpetiole of 
many adult Ponerinze and Myrmicine. It may, in fact, function 
also as a stridulatory organ, when the food supply is exhausted, 
and thus apprise the worker nurses of the larva’s hunger. Many 
ant-larvee, notably those of the Ectatommiine Ponerine and of 
most genera of Camponotine (Formicine), also have elaborate but 
coarser stridulatory surfaces on the mandibles, so that the larva 
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may be able to produce a variety of sounds and therefore apprise 
the nurses of more than one need or craving. 

The adult Pseudomyrmine are so peculiar in structure that 
Emery, Ashmead (1905) and others have been led to separate them 
sharply from all other Myrmicinz. The shape of the head in the 
worker and female and especially of the clypeus and frontal carinze 
is unique, the eyes are very large and there is a strong tendency to 
development of ocelli in the workers, the conformation of the pet- 
iole, postpetiole and tibial spurs is peculiar, and as I have recently 
shown (1919b), the number of antennal joints (12) is the same in 
the male as in the worker and female in all four genera. 


Fig. 1. a, Ingluvies, or “crop,” b, calyx of proventriculus, or “gizzard,” and ¢, 
ventriculus, or “stomach,” of Pachysima aethiops Fabr.; d, proventriculus seen 
from the front under a higher magnification. 


Little study has been devoted to the structure of the proventri- 
culus, or “gizzard”’ in the Myrmicine, but Meinert, Forel and 
Emery have described and figured it as simple and tubular in most 
genera and of a very primitive type compared with the conditions 
in the Dolichoderinze and Camponotine. I find, however, that 
the proventriculus of all four genera of the Pseudomyrmine is 
much more specialized, being anteriorly developed as an apple- or 
quince-shaped ball, covered with longitudinal and circular muscles 
and with four distinct, connate sepals, bluntly rounded and finely 
hairy at their tips, and posteriorly as a very short, tubular, con- 
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stricted portion which projects as a button into the cavity of the 


ventriculus (Figs. 1 and 2). The peculiarities mentioned seem to _ 


me to justify us in returning to Emery’s contention of 1899 that 
the Pseudomyrmine constitute an independent subfamily. I 
have endeavored to show in a recent paper (1919a) that neither 
the larval nor the imaginal Metapenini can be regarded as at all 
closely related to the Pseudomyrmine. LEmery’s section Pro- 
myrmicinz should therefore be abandoned and his term Eumyrmi- 
cine may be regarded as merely synonymous with Myrmicine. 


ce” 
RSssses= 


Fig. 2. Viticicola tessmanni Stitz; a, sagittal section through part of the ali- 
mentary tract, including a, the ingluvies, or “crop’’ (much contracted); b, calyx of 
proventriculus, or “gizzard,” a, its cylindrical portion, and c, anterior portion of 
ventriculus, or “stomach.” 


A study of the larvee of the Cerapachyini shows that they are 
extremely like the larvee of the Doryline. This was noticed by 
Emery in his observations on the larva of Acanthostichus serratulus 
(1899). The mandibles are small, narrow, pointed and rather 
feebly chitinized, and I have failed to find a trophorhinium in 
either group. Apparently the young are fed only on soft food. 
That the foraging habits of certain Cerapachyini (Phyracaces) 
resemble those of the Doryline was shown in my paper on the 
Australian species (1918a). We know nothing of the pupz, but 
they are probably not enclosed in cocoons as in the Ponerine. 
Although the worker of the Cerapachyini has a Ponerine habitus, 
the characters of the female in the various genera are peculiarly 
diverse. In some cases (Phyracaces), this caste is winged and not 
unlike the females of certain Ponerine, in others (Parasyscia, 
Eusphinctus) the female is wingless and ergatomorphic and in still 
others (Acanthostichus, Nothosphinctus) the female is so much like 
the corresponding caste in the Doryline, that it might be regarded 
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as a dichthadiigyne. A similar diversity is seen in the males of 
the Cerapachyini. The male of Acanthostichus afflictus, recently 
discovered by Gallardo (1919) in Argentina, is so much like an 
Ectton or Dorylus male that even an expert myrmecologist would 
not hesitate to place it among the Dorylinz. The males of other 
genera (Lioponera, Phyracaces, Cerapachys, Eusphinctus) on the 
other hand, though lacking the cerci, have a decidedly Ponerine 
habitus. It would seem, therefore, that the Cerapachyini are 
intermediate between the Doryline and Ponerinz, as Emery has 
contended, and that we might unite them with either. I should 
prefer, however, to separate them out as an independent sub- 
family, which may be ascribed to Forel, who in 1893 first recog- 
nized the “Cerapachysii”’ as a natural tribe. Of course, the name 
Prodoryline Emery cannot be used for the subfamily, because 
there is no genus Prodorylus. 

For many years I have deemed it necessary to introduce another 
nomenclatorial change, namely that of the subfamily name Camp- 
onotinz to Formicine. Forel, in his study of the poison apparatus 
and anal glands of ants, published in 1878, divided the subfamily 
Formicide Mayr (1855) into two subfamilies, which he called 
Camponotide and Dolichoderide. This was unjustifiable accord- 
ing to our present rules of nomenclature, for Mayr’s name should 
have been retained and restricted to the group containing the 
genus Formica. At that time, which antedated the use of ine as a 
subfamily suffix, Forel justified his course on the ground that 
“Formicidee”’ was already in use as a family name. 

Owing to the fact that definite rules and conventions in regard 
to the suffixes of family and especially of subfamily names in 
Zobdlogy have been stabilized only within recent decades, there is 
considerable confusion concerning the authors to whom our modern 
names in id@ and ine are to be attributed. It seems to be custom- 
ary to accredit a family or subfamily name to the author who first 
recognized the group as supergeneric and gave it a Latin or Greek 
name based on that of one of its genera. If this is done in the case 
of the Formicide the authorities cited in the literature require 
revision. Frederick Smith (1851), Westwood (1840), Shuckard 
(1840) and Stephens (1829) all attribute Formicide as a family 
name to Leach. They appear to refer to his article published in 
the Edinburgh Encyclopedia in 1815, where he used the term 
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Formicarides, or to some later work which I have not seen. La-_ 


treille, however, as early as 1810, used Formicarii as a family name, 
and it would seem to be permissible to cite him as the author of 
Formicide. The subfamily Doryline is attributed by Emery and 
others to Shuckard (1840), but this author says: “‘Mr. Haliday 
has first raised them to a family equivalent to the whole of the 


social Ants, ete.”” and at p. 195 he definitively attributes the | 


Dorylide to Haliday. This may have been based on correspond- 
ence as I find no mention of the term in such published writings of 
Haliday as I have seen. But the matter is of little moment 
because Leach, in the 1815 paper referred to above, created a 
family Dorylida, so that, unless there is an earlier authority, the 
subfamily Doryline should be accredited to this early British 
entomologist. Forel attributes the subfamilies Ponerine and 
Myrmicine to Lepeletier, but Dalla Torre gives Mayr as the author 
of the latter and Donisthorpe refers the Ponerinz also to Mayr. 
Smith regarded himself as the authority for Poneridze and Myrmi- 


MYRMICINAE FORMICINAE: 


PSEUDOMYRMINAE 
PONERINAE 


DORYLINAE DOLICHODERINAE 


CERAPACHYINAE 


SCOLIIDOID 
ANCESTORS 


Fig. 3. Phylogenetic relationships of the seven subfamilies of Formicidae. 
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cide. It is clear, nevertheless, that not only the Ponerine and 
Myrmicinz but also the Formicine are to be referred to Lepeletier 
(1836), who called them respectively the tribes Ponérites, Myrmi- 
cites and Formicites, the last, like Mayr’s subfamily Formicide, 
being made to include both the modern Dolichoderinz Forel and 
Formicine (Camponotine Forel). 

The phylogenetic relations of the seven subfamilies, as under- 
stood at the present time, are indicated in the accompanying dia- 
gram (Fig. 3). For taxonomic purposes they may be most con- 
veniently arranged in the following linear sequence: 


Family Formicide Latreille (1910). 


Subfamily 1. Dorylinz (Leach 1815) 

. Cerapachyine (Forel 1893) 

. Ponerinz (Lepeletier 1836) 

. Pseudomyrmine (Emery 1899) 
. Myrmicine (Lepeletier 1836) 

. Dolichoderine (Forel 1878) 

7. Formicine (Lepeletier 1836) 


mS Cr & oO %~ 


In conclusion I may add that while working on the ants of the 
Belgian Congo and constructing dichotomic keys for the identi- 
fication of the genera and subgenera of the world, I have been led 
to adopt the following new names based on previously described 
species: 

Phrynoponera gen. nov. (Genotype: Bothroponera gabonensis Ern. 
André) 

Viticicola gen. nov. (Genotype: Sima tessmanni Stitz) 

Macromischoides gen. nov. (Genotype: Macromischa aculeata 
Mayr) 

Hypocryptocerus subgen. nov. (Subgenotype: Formica hemorrhor- 

 dalis Latreille) 

Heteromyrmex gen. nov. (Genotype: Vollenhovia rufiventris Forel.) 

Diodontolepis gen. nov. (Genotype: Melophorus spinisquamis Ern. 
André) 

Pseudaphomomyrmex gen. nov. (Genotype: Aphomomyrmex emeryt 
Ashmead) 

Cladomyrma gen. nov. (Genotype: Aphomomyrmeax hewitti Wheeler). 
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ODONATA OF CHATHAM, MASSACHUSETTS. 


By R. Heser Howe, Jr., 
Thoreau Museum of Natural History, Concord, Mass. 


The following list of Odonata includes material collected last 
summer at Chatham, and also that taken on various excursions to 
the surrounding towns. Mr. C. W. Johnson had collected a few 
species at Eastham of which I make mention, and other species 
have been recorded from Provincetown, Cotuit, Hyannisport, 
Woods Hole, Martha’s Vineyard, the Elizabeth Islands, beside 
those listed by the author from Nantucket (May, 1919, report 
Maria Mitchell Association), and from Wareham (Psyche 26: 
June, 1919). Specimens of all recorded material are in the author’s 
collection. 
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Zygoptera. °- 
Agrionide. 


. Agrion maculatum Beauv. One at Chatham, July 3. Not 
recorded from east of Wareham before. 


Coenagriomde. 


. Lestes forcipatus Ramb. Chatham, July 20 to Aug. 23. New 
to Cape Cod, east of Woods Hole. 

. Lestes unguiculatus Hagen. Chatham, Orleans, July 4 to Sept. 
8. Common on Cape Cod. 

. Lestes rectangularis Say. Chatham, July 3-4. Common on 
Cape Cod. 

. Lestes vigilax Hagen. Chatham, South Yarmouth, Brewster, 
South Orleans, Eastham, July 8 to Sept. 6. Common. 

. Argia violacea (Hagen). Orleans, Aug. 23. Not recorded 
from east of Wareham before. 

. Enallagma civile (Hagen). Chatham, South Orleans, July 
4 to Sept. 6. Abundant on Cape Cod. 

. Enallagma durum (Hagen). South Orleans, Portanimicutt 
Pond, July 27. Recorded before from Woods Hole, Cutty- 
hunk Island, Wareham and Nantucket. 

. Enallagma minusculum Morse. South Orleans, Orleans, 
Eastham, July 8 to 12. Mr. Johnson had taken this species 
at Eastham in June, 1904. Since the species was described in 
1895 by Dr. Morse from Sherborn, Mass., its range has been 
extended to Meredith Neck, Lake Winnepesaukee, by the 
author in 1916; to Eastham and Manomet, Mass., by Mr. 
Johnson in 1904 and 1905; Mt. Desert, Echo Lake, Maine by 
Mr. Johnson in 1918, where it was again taken by Mr. D. 
Merrill in 1919. Until this summer no female had ever been 
captured. In sweeping the marginal grass swale along the pond 
I captured one female which may be described as follows: 
Cuneiform bluish post ocular spots not completely connected. 
Vertex, a mid-dorsal thoracic, and a humeral stripe iridescent 
black, rest of thorax bluish. Abdomen bluish with dorsum of 
segments 1 to 10 with a broad iridescent black stripe widening 
into distal semi-rings on segments 1 to 7. Legs black above. 
Lgth. 29 mm. Abd. 20 mm. Hd. Wg. 16 mm. 


1920] Howe—Odonata of Chatham, Massachusetts 57 


10. 


11. 


12. 


13. 


A4. 


15. 


16. 


a7. 


18. 


19. 


| 20. 


21. 


22. 


Enallagma_ signatum (Hagen). Chatham, July 20. Not 
recorded from east of Wareham and Woods Hole before. 
Enallagma doubledayi Selys. South Orleans, July 8 to Aug. 
23. It has been reported from Provincetown by Mr. E. B. 
Williamson, and from Woods Hole, Nonamesset Island, by 
Dr. P. P. Calvert. 

Nehalennia irene (Hagen). Chatham, Provincetown, July 12. 
Not recorded from east of Cotuit before. 

Ischnura posita (Hagen). Chatham, Wellfleet, Barnstable, 
July 4 to July 22. Not recorded from east of Woods Hole 
before. 

Ischnura verticalis (Say). Chatham, Eastham, Wellfleet, South 
Orleans, Brewster, Barnstable, South Yarmouth, July 8 to - 
Sept. 8. Abundant on Cape Cod. 


Anisoptera. 


ZEschnidee. 


Progomphus obscurus Ramb. South Orleans, July 12-14. 
Recorded only from Boston and Wareham before, this being 
the third station for New England. 

Anaz junius (Drury). Orleans, South Orleans, Chatham, July 
3 to Sept. 6. Great migrating swarms of this species were 
noted at Chathamport. An abundant Cape Cod species. 
Aishna umbrosa Walk. Orleans, Chatham, Oct. 19. Not re- 
corded before from east of Wareham and Woods Hole on Cape 
Cod. 

Aishna clepsydra Say. Chatham, July 11 to Aug. 23. Com- 
mon on Cape Cod. 

Aishna canadensis Walk. Chatham, Aug. 23. Not taken 
from east of Wareham and Woods Hole before on Cape Cod. 


Libellulide. 


Epicordulia princeps (Hagen). Chatham, White pond, July 
24. Not recorded before from east of Wareham on Cape Cod. 
Tetragoneuria cynosura (Say). Orleans, July 1-3. Not 
recorded from east of Wareham or Woods Hole before. 
Libellula exusta (Say). Chatham, July 7. Not recorded 
before from east of West Chop and Woods Hole. 


58 


23. 


QA. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 
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Libellula pulchella Drury. Chatham, Orleans, Brewster, 
July 1 to Aug. 23. Common on Cape Cod. 


Libellula semifasciata Burn. Chatham, Orleans?, July 3-7. | 


Recorded before from several stations on Cape Cod. 


Libellula incesta Hagen. South Orleans, July 27. Not re- | 


corded before from east of Wareham and Woods Hole on Cape 
Cod. 

Libellula auripennis Burn. South Orleans, July 27. Rare. 
Common about Buzzard’s Bay. 

Platyemis lydia (Drury). Chatham, July 17. Not recorded 
before from east of Wareham and Woods Hole on Cape Cod. 
Perithemis domitia var. tenera (Say). South Orleans, July 27 


to Aug. 23. Not recorded before from east of Wareham and | 


Woods Hole on Cape Cod. 

Nannothemis bella (Uhler). Brewster, July 12. Not recorded 
before from east of Wareham on Cape Cod. 

Erythrodiplax berenice (Drury). Chatham, Cotuit, Orleans, 
July 20 to 27. Common at littoral stations where salt marshes 
are present. 

Pachydiplax longipennis Burn. Orleans, July 3 to Aug. 23. 
Common on Cape Cod. , 

Sympetrum rubicundulum (Say). Chatham, Barnstable, July 
3 to Sept. 6. Abundant on Cape Cod. 

Sympetrum vicinum (Hagen). Chatham, Aug. 23 to Oct. 20. 
Common on Cape Cod. 

Leucorrhinia intacta Hagen. Chatham, July 3 to 20. Com- 
mon on Cape Cod. 

Celithemis elisa (Hagen). Brewster, South Orleans, South 


Yarmouth, July 8 to Aug. 23. Common on Cape Cod, and 


with the small middle wing spot commonly absent. 


Celithemis ornata (Ramb.).. South Orleans, Quanset pond, 


July 27. Not uncommon on Cape Cod. 


Tramea carolina (Linn.). Chatham, July 3 to Sept. 8. Not! 
recorded before from east of Wareham and Woods Hole on| 


Cape Cod. 
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THE BRACONID GENUS TRACHYPETUS GUERIN. 


By Cuarires T. Brues, 
Bussey Institution, Harvard University. 


In 1839 Guérin' published an account of a very strange Austra- 
lian Braconid for which he erected the genus Trachypetus. He 
placed Trachypetus in proximity to Helcon, Sigalphus and 
Chelonus and recent authors (e. g. Ashmead and Szépligeti) have 
tabulated it as a member of the Chelonine, next to Spheropyx. 
Apparently this insect remained unknown in nature to hymenop- 
terists since Guérin’s time, until 1911 when Schulz? examined two 
specimens in the Saussure collection, obtained in New South 
Wales. Schulz (loc. cit.) makes Trachypetus the type of a new 
subfamily Trachypetine which he places provisionally in the 
“Cryptogastrini.” Among these, he would distinguish the Trachy- 
petinz by the petiolate abdomen in which the first segment is 
articulated to and not fused with the post-abdomen as is the case 
in the other Cryptogastrini except Sphzropyx.’ 

Last summer, I received from Dr. R. J. Tillyard, two specimens 
of a magnificent Braconid collected at Woy Woy, Queensland, 
which Dr. Tillyard was unable to place satisfactorily in any 
family. These prove to be Guérin’s Trachypetus clavatus which is 
very carefully described at considerable length in the first publica- 
tion cited above, and in still greater detail by Schulz. 

Trachypetus is undoubtedly a Braconid, but it is much more 
difficult to locate it in any of the recognized subfamilies. Super- 
ficially it is somewhat similar to Spheropyx in the form of the 
abdomen which, however, lacks the deeply concave venter charac- 
teristic of the Cheloninze. The wings, aside from the radial cell, 
and the neuration of the hind pair, are somewhat like those of 
Spheeropyx as are also the form of the propodeum, multiarticulate 
antenne and the legs; here, however, the similarities cease. There 

1 Voyage de la Coquille, Zodl., vol. 2, pt. 2, p. 201; atlas, pl. 8, fig. 7. 

2Zo6]. Ann., vol. 4, p. 85. 

3 Spheropyx includes one well known and widespread European species, S. irrorator Fabr. 
and several North American species described by Provancher and Cresson. Whether all these 
may be considered as congeneric, I do not know, but Cresson’s species, S. bicolor is quite similar 
to S. irrorator and could scarcely be separated although much smaller and of somewhat different 


habitus. I do not know Tetraspheropyx Ashmead which is based on Rhogas pilosus Cresson, 
but Mr. Rohwer has kindly examined Ashmead’s type and writes me that it is a Rhogadine. 
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is no circular mouth-opening, which at once removes Trachypetus 
from the several subfamilies of the group Cyclostomi, with none_ 
of which it has otherwise any characters in common, except per-_ 
haps the fact that the abdomen resembles slightly that of some 
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Fig. 1. Trachypetus clavatus Guérin; body from above and head from the front; 
wing of Spheropyx above, of Trachypetus below. 


Stephaniscine. It could not possibly be placed in this group and 
must fall in the Polymorphi, with several groups of which it appears 
to be allied, although not easily referable to any one of them. 
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As it has been placed in the Chelonine, I shall first compare it 
with the members of this subfamily. Of these only Spheeropyx 
has the abdomen petiolate with an actually flexible articulation 
between the petiole and: the post-abdomen. In that genus the 
carapace is divided by a deep, crenulate suturiform articulation, 
so that so far as the abdomen is concerned Spheropyx is more like 
a Braconine than Chelonine if we take Chelonus, Ascogaster, or 
even Phanerotoma as typical of this subfamily. In neuration, 
except for the truncate radial cell, Trachypetus is rather similar to 
Spheropyx, neither of which closely resembles any Chelonine. 
Indeed the neuration of certain Sigalphinz is more like that of 
these two genera except for the presence of only two cubital cells 
and a less complete venation in the hind wing. Beyond the petiole 
the abdomen of Trachypetus is practically unsegmented although 
there is a trace of the suturiform articulation, a condition met 
with occasionally in groups other than the Chelonine and Sigal- 
phine. 

As to its relation to other groups of the Polymorphi, Trachypetus 
appears to be very generalized. The abdomen is clearly petiolate 
as in the Meteorine and Euphorine and Helorimorphine with 
which it clearly has no close affinity. There are three cubital 
cells and a large, complete radial cell as in the Macrocentrini and 
Helconinz, to which latter group it shows, I think, the closest 
affinities. Several genera of Helconinz with the abdomen clavate 
have been described, such as Brulléia Szép. from New Guinea, and 
Euscelinus Westw. from Borneo, while Hymenochaonia D. T. 
(Chaonia Cress.) from Cuba may possibly belong here. None of 
these, however, have the segments of the post-abdomen so com- 
pletely fused and all may be quite different from Trachypetus, as 
I unfortunately do not know them in nature. Spheropyx lacks 
the thick Helconine head, which is present in Trachypetus. 

Aside from the closed marginal cell, the neuration is quite like 
that of Cardiochiles Nees. as is also the structure of the head, 
thorax and legs. 

Even outside the family Braconide, the fusion of the abdominal 
tergites into a carapace or shield-like piece occurs and this character 
alone is in no way distinctive of the Chelonine. Thus in the Aly- 
siidee, Symphya has a typical carapace and even in Vanhornia, the 
type of quite a different family with exodont mandibles the upper 
surface of the abdomen forms a carapace. 
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From the foregoing it would appear that Trachypetus is a very? 
generalized Braconid, perhaps best placed in the subfamily Hel 
conine as at present understood unless it be separated as Schulz 
has done as a monotypical subfamily known only by one speciess 
in one sex, a position of very doubtful stability. As I believe that 
the present unsatisfactory classification of the Braconide as a 
whole can be improved only by a*careful examination of the quites 
considerable number of apparently aberrant forms, I have take 
this occasion to discuss and figure Trachypetus. 


AN INFESTATION OF THE WHITE-PINE APHID. 


By H. B. Prrrson, 
Bussey Institution, Harvard University. 


While working at the Harvard Forest, Petersham, Mass., my} 
attention was called to a somewhat isolated clump of white-pine 
trees, forty to fifty years old, which were dying. The trees average 
about fourteen inches D. B. H. and were approximately twelve i 
number. On two sides of the clump of mature trees were young} 
white-pine plantations. A careful examination showed that the 
trees were being killed due to an extremely heavy infestation o 
black aphids which upon identification proved to be Lachnus 
strobi Fitch., the White-pine Aphid. Many of the larger limbs were 
barren of foliage, whereas on others the foliage was brown, the 
individual needles each showing many puncture marks where thé 
aphids had been feeding. 

The trees were first examined October 10, 1919, at which tima 
the aphids were laying their eggs on the needles. These are laic 
end to end generally in lines of five or six, although as many as 
twenty-seven were found on a single needle, and it was not at al! 
uncommon to find as many as ten or fifteen attached end to end| 
The eggs were invariably laid on the green needles, and the aphid 
apparently anticipating the death of the older trees were laying 
the majority of the eggs on the younger trees in one of the adjacent 
plantations. Practically all of the needles on the more heavily 
infested trees had batches of eggs on them. | 

Large numbers of the aphids were still feeding. These hac 
congregated on the needles and small twigs. The survival of tha 
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aphids in spite of heavy rains and low temperatures was remarkable, 
subsequent examinations showed them feeding up until about the 
first of November. Very few winged individuals were found. 
The oviparous females are brownish black in color, with a white 
line along the middle of the thorax. The antenne are pale, with 
black tips. 

The eggs are smooth and elongate, averaging .12 mm. in length 
by .02 mm. in breadth. They are of a pale yellow tinge when first 
laid, but in a few hours the color changes to a dark orange, and 
later to a shiny jet black. 


TWO NEW SCHENDYLOID CHILOPODS FROM 
GUATEMALA. 


By Rapa V. CHAMBERLIN, 
Museum of Comparative Zodlogy, Cambridge, Mass. 


The interesting new chilopods described below are represented 
by single specimens taken from soil about the roots of the pacaya 
or salad palm (Chamedorea sp.) from Coban, Guatemala, at 
quarantine in Washington, D. C., January 29, 1920, by Messrs. 
W. B. Wood and H. L. Sanford and transmitted to me for identi- 
fication from the United States Bureau of Entomology. In addi- 
tion to the two chilopods, two diplopods were also found, these 
being Orthomorpha coarctata (Saussure) and Cleidogona sp., the 
latter being represented by an immature specimen which is possibly 
C. stolli Pocock. 

Sogolabis gen. nov. 


Labrum not free, forming an arc armed with an even series of 
teeth much as in, e. g., Adenoschendyla. 

Claw of palpi of second maxille long, the margins smooth, 
neither pectinate or spined. Pleurosternal suture of second 
maxillae complete, sharply marked, the pleurite extending forward 
to coxosternum. 

No ventral pores present. 

Coxopleural pores of pregenital segment small, simple, several 
on each side as in Escaryus. 

Anal legs composed of six articles beyond coxopleura, without 


claw. 
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Genotype: S. scapheus, sp. nov. 

A genus differing from all other schendylids excepting Escaryus 
and Eucratonyx in having several coxopleural pores on each side. 
From these genera it differs in not having the labrum free, in the 
non-pectinate claw of the second maxille, the absence of chitinous 
lines from the prosternum, etc. It departs from all other known 
schendylids in having the anterior margin of the prosternum and 
the femuroid of prehensors armed. 


Sogolabis scapheus sp. nov. 


Pale fulvous, with the head and prehensorial segment orange. 

Head longer than wide in about ratio 13:8. Sides of head nearly 
parallel from the oblique caudal corners forward to in front of the 
middle, then slightly converging. Anterior margin convex, not 
notched at middle. Posterior margin truncate. No frontal 
suture. 

Antenne filiform, the last joint about equalling the two pre- 
ceding taken together. 

Prebasal plate not exposed. Exposed portion of basal plate 
short, broad. Claws of prehensors when closed surpassing the 
head, attaining the distal end of the first article of the antenne. 
Anterior margin of prosternum armed with two strongly chitinized 
teeth which in the type are broader than high, rounded. Femu- 
roid of prehensors armed toward distal end with a subconic but 
distally rounded tooth of moderate size. Next two joints unarmed. 
Claw armed at base with a larger, strongly chitinous, tooth which 
is conical, distally acute. 

First legs a little shorter and more slender than the second, the 
others nearly uniform in length and thickness to the penult inclu- 
sive. 

No ventral pores detected in the type. 

Sternite of pregenital segment of moderate width, nearly equal 
in width and length, trapeziform, the sides and posterior margin 
straight. Each coxopleura with five simple pores. 

Last legs longer than the penult; with few hairs; last article 
clawless, distally rounded. 

Anal pores present. 

Number of pairs of legs in female, thirty-nine. 

Length, 8 mm. 
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Schendylellus gen. nov. 


Median are of labrum armed with strongly chitinous true teeth 
with distinct roots. 

Claw of palpi of second maxille abortive, in the genotype ap- 
pearing only as an extremely minute rudiment or point. : 

Ventral pores present on sternites, these arranged in a narrow 
transverse band across plate at level of major sete. 

Coxopleure of pregenital segment each with two homogeneous 
glands. 

Genotype,—S. hodites, sp. nov. 

This genus is obviously close to Schendyla, but differs in the 
abortive claw of the palpi of the second maxille and in the arrange- 
ment of the ventral pores, these in Schendyla forming a median 
area as long as or longer than wide and commonly quadrate or 
sub-circular in outline. 


Schendylellus hodites sp. nov. 


General color pale fulvous, head and prehensors dilute orange. 

Head widest toward posterior end, narrowing forward, the 
anterior and posterior margins truncate. Prebasal plate not 
exposed. 

Antenne filiform, the last four articles preceding the ultimate in 
the type much shortened, the last three of these about equalling 
the ultimate in length. 

Median arc of labrum with ten, not crowded, teeth, or near that 
number. 

Claws of prehensors when closed a little surpassing the anterior 
margin of head but not attaining the distal end of first antennal 
article. Prehensors in dorsal view also a little exposed toward 
base. Claw armed at base with a very small but distinct tooth, 
the other joints unarmed. Anterior margin of prosternum un- 
armed, smooth. 

First legs a little shorter and more slender than the second, the 
others of nearly uniform length and thickness to the penult inclusive. 

Ventral pores beginning on the first sternite and present on all 
to the thirty-fourth segment, 7. ¢., to the penult pediferous. On 
the first plate they are few, only about six in number, these being 
in an irregular transverse row at middle of plate. On the succeeding 
sternites the pores are more numerous and form a narrow trans- 
verse band extending on each side well toward the lateral margin 
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at level of posterior major marginal seta. Pores fewer again on 
the last several plates. 


Sternite of pregenital segment broad, trapeziform. Coxopleural — 


glands two on each side, simple, the pores covered by the sternite. 

Last legs in the male clavately enlarged, scarcely exceeding the 
penult in length. Unfortunately these became detached and lost 
in the course of the clearing of the specimen for mounting for 
microscopical study. 

Number of pairs of legs in the male, thirty-five. 

Length of the type, 7.5 mm. 

It is thought best not completely to dissect the head of the single 
type specimen at this time. Hence mandibles and maxille are 
not described in detail. 


PROCEEDINGS OF THE CAMBRIDGE 
ENTOMOLOGICAL CLUB. 


At the meeting of the Cambridge Entomological Club February 
10, on account of the difficulties of travel only 14 persons attended. 
The meeting voted to approve the publication, in Psycus, of 
abstracts of the proceedings of the Club meetings and of local 
entomological news. 

Prof. C. T. Brues read some notes on distribution of South Afri- 
can Hymenoptera, several of which occur or have their nearest 
relatives in South America or India rather than in more northern 
parts of Africa. Professor Wheeler read a satire on human so- 
ciety from the supposed standpoint of a member of a colony of 


Termites. This paper is published in the Scientific Monthly of | 


February, 1920. 


Mr. Varas showed a beetle with a branched tibia of one of the | 
third pair of legs, and this was followed by discussion of abnormal | 


insert legs in general. 

At the meeting of March 9, Mr. J. H. Emerton read some notes 
on last season’s collections of spiders in Canada, including speci- 
mens from the Rocky Mountains, near Banff, Pribiloff Islands, 
Klondike Valley, Gaspe, St. John’s, Newfoundland, Ontario and 
Quebec. 

Mr. Frost read notes on the habits, occurrence and classification 
of several Coleoptera which he had found in Maine—Scythropus 
elegans, cicendela elegans and cicendela spreta Lecr. The latter 
species he thought to be the same as C. limbalis Klug. 
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EXCHANGE COLUMN. 


Notices not to exceed four lines in length concerning exchanges desired of speci- 
mens or entomological literature will be inserted free for subscribers, to be run as 
long as may be deemed advisable by the editors. 


Cynipidz,—galls or the bred makers,—of the world desired for exchange or pur- 
chase. Will determine North American material. Address: Alfred C. Kinsey, 
Bussey Institution, Forest Hills, Mass. 

Wanted: Insects of any order from ant nests, with specimens of the host ants, 
from any part of the world; also Cremastochilinz of the world. Will give cash or 
_ Coleoptera, Hymenoptera and Diptera from the United States—Wm. M. Mann, 
U.S. National Museum, Washington, D. C. 

Wanted: To exchange, or purchase for cash, specimens of the Genus Apantesis 
_ from any locality. Also to purchase rare Catocale.—Samuel E. Cassino, Salem, 
_ Mass. 

Wanted for cash: Lowest representatives of all families of insects, preserved in 
fluid—G. C. Crampton, Amherst, Mass. 
_ Wanted: Syrphide (Flower-flies) from all parts of the world. Exchanges 
solicited. Will determine on the usual conditions.—C. L. Metcalf, Ohio State 
_ University, Columbus, Ohio. 

Largest Expanse—one each o" and 9 Lepidoptera wanted for transfer purposes. 
_ Those not good enough for collections will do. Will buy, or exchange for local 
Lepidoptera, etc.—C. V. Blackburn, 12 Pine St., Stoneham, Mass. 

Butterflies of Japan and Formosa, will be exchanged by S. Satake, 48 Aoyama- 
minamimachi 5-chome, Tokyo, Japan. 

For Sale: Psyche, complete set, $40. Volumes 3 to 20, newly bound in 11 
volumes, red half calf, with black cloth sides; also Ann. Ent. Soc. Amer., com- 
plete, $12. Volumes 1 to 6, newly bound in black half calf, cloth sides—A. C. 
Hansen, 945 Margate Ter., Chicago. 

For sale, or exchange for entomological items not in my library—American 
Entomologist, complete; Dyar, List of N. A. Lepidoptera; Redi, Experimenta, 
circa Generationem Insectorum, 1686; many others.—J. E. Hallinen, Cooperton, 
Okla. 

Wanted: To examine, determine and exchange Cicadellide or “‘Jassidz’ 
from all parts of North America.—J. G. Sanders and D. M. DeLong, State 
Capitol, Harrisburg, Pa. 

Cochineal Insects: Wish to obtain living specimens of cochineal scales. Will 
purchase or exchange as may be desired.+C. T. Brues, Bussey Institution, 
Boston 30, Mass. 
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Ward’s Natural Science Establishment 


84-102 College Ave., Rochester: Nore 


Best equipped establishment in the United States for furnishing Entomo-. 
logical Supplies and Specimens 


Special Attention is called to our 


American Ent. Insect Pins. 

Hand made Schmitt and other Insect boxes. 

Cabinets and Exhibition Cases of the finest workmanship. 

Life Histories of Insects of Economic Importance, in Riker Mounts, Paste- 
board and Wooden Exhibition Cases, and Preparations i in Alcohol. 

Type, Mimicry and Protective coloration collections, 

Collections of Household, Garden, Orchard, Forest, and Shade tree pests. | 


Fine specimens representing Sexual and Seasonal Dimorphism, and warn-| 
ing colors. 


Our stock of Exotic Insects is unsurpassed, shipments from our collectors | 
abroad arriving nearly every week. 


The following lists are sent free on application: 


116. Biological material for dissection. 

125. Life histories of economic insects. 

128. List of living pupae. 

129. Exotic Lepidoptera. 

130. North American Lepidoptera. 

131. Exotic Coleoptera. 

132. North American Coleoptera. 

143. Type, Mimicry, etc., collections. 

145. List of Pest collections. 

147. List of Butterflies for trays and decorative work. 
C-30. Catalogue of Entomological supplies. 


Amer. Ent. Co. price list of Lepidoptera. 80 pages. Price 25c. Free 
to our customers. | 


New illustrated catalogue of Insects ready for distribution. 


Ward’s Natural Science Establishment 


HANDBOOK OF MEDICAL ENTOMOLOGY 


4 WILLIAM AY RILEY, Ph.D., Professor of Insect Morphology and Parasitology, Cornell 
= _ University, ‘and O. A. JOHANNSEN, Ph.D., Professor of Biology, 
- Cornell University. 
3 eontise account of poisonous, parasitic and disease-carrying insects and their 
2 allies, including descriptions and illustrations of the principal species, with keys for 
_ their determination, and methods of control, Bound in Library NS ere medium 
8 348 fe sae ess a $2.00 net. = 
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- MANUAL FOR THE STUDY OF INSECTS 


OHN HENRY COMSTOCK, Professor of Entomology, Emeritus, Cornell University. 


This handbook is designed to meet the needs of teachers in the public schools and of 
, dents in high schools and colleges. The book is so written that any intelligent 
teacher can find out for himself the more important facts of insect life. Includes 
tables for identifying any family of insects of North America. The leading school and 
c pucee’t text. 700 epee es: 800 figures. Price, $3.75 net. 


OPTIC: PROJECTION $ 


SIMON HENRY GAGE, Professor of Eatolons and Bubryoloeys Emeritus, Corel 
__- University, and HENRY PHELPS GAGE, Ph.D., Cornell University. 


ytnis is a very comprehensive work dealing fundamentally and practically with the 
Magic Lantern, the Projection Microscope, the Reflecting Lantern and the Moving 
P icture Machine. shes pages. AEE 400 figures. Foe $3. 00. 


THE MICROSCOPE 


(12th Revised Edition Ready) — 


_ SIMON HENRY GAGE, Professor of Histology and Embryology, Emeritus, 
Cornell University. 


_ An authoritative up- atoniste guide for every one who uses the ERIS and for 
every beginner who wishes to use the microscope intelligently and effectively. Should 
be os oc, ng and college laboratory. 472 pages. 265 figures. Roatpaid: $3.00. 


THE LIFE OF INLAND WATERS 


A Text-Book of Fresh Water Biology 

PJAMES G. ee ate Ph.D., Professor of Limnology and General Biology in Cornell 
_ University, and JOHN T. LLOYD, A.B., Assistant in Limnology in 

5 ¥ Cornell University. 


‘his book is a broad presentation of the field of fresh water biology, primarily in its 
cientific aspects, also in its relation to commercial, civic, aesthetic and public health 
interests of man. Thereis no bookin the English language covering the field. Co- 


pious] illustrated with photographs from Nature. . 
a = 438° pages. 244 figures. Price, $3.00. 


& “THE WINGS OF INSECTS 


JOHN HENRY COMSTOCK, Professor of Entomology, Emeritus, Cornell University. 


‘his volume is an exposition of the uniform terminology of the wing-veins of 
sects. Royal octayo. 430 pages. Illustrated. Price, $3.75 net. 
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ITHACA, NEW YORK, U.S.A. 


The Celebrated Original Dust and Pest-Proof _ 


METAL CABINETS 


FOR SCHMITT BOXES 


with a material of our own design, which is adjustable to the pressure of the front cover. ' 
cover, when in place, is made fast by spring wire locks or clasps, causing a constant pressur 
the lining in the groove. The cabinets, in addition to being absolutely dust, moth and « 
mestes proof, are impervious to fire, smoke, water and atmospheric changes. Obvious Ys 
these cabinets are far superior to any constructed of non-metallic material. ." 
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The interior is made of metal, with upright partition in center. On the sides are meta ul 
supports to hold 28 boxes. The regular size is 42} in. high, 13 in. deep, 18% in. wide insid 
dimensions; usually enameled green outside. For details of Dr. Skinner’s construction of this 
cabinet, see Entomological News, Vol. XV, page 177. 


METAL INSECT BOX has all the essential merits of the cabinet, having a groove, 7 
clasps, etc. Bottom inside lined with cork; the outside enameled any color desired. The reg ae 
ular dimensions, outside, are 9 x 13 x 2} in, deep, but can be furnished any size. > 


WOOD INSECT BOX.—We do not assert ‘that this wooden box has all the aati of || 
the metal box, especially in regard to safety from smoke, fire, water and dampness, but 
chemically prepared material fastened to the under edge of the lid makes a box, we think 
superior to any other wood insect box. The bottom is Sok lined. Outside varnished. — For | 
catalogue and prices inquire of . 
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